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Abstract of JP5252084 

PURPOSE:To attain the stable control of 
transmission power by controlling an increase 
rate of transmission power at a succeeding 
time so that a reception C/N estimated from 
the increasing rate of transmission power is 
equal to an actually measured C/N thereby 
generating control information with a small 
scale circuit. CONSTITUTIONS output of a 
transmission power control section 4 from a 
modulator 3 is sent to a satellite repeater 2 via 
an outdoor equipment 5, the equipment 5 
receives its own station signal reflected in the 
repeater 2 and the signal is demodulated by a 
demodulator 6. A C/N conversion section 7 
calculates the actually measured C/N from the 
demodulation output, and an arithmetic 
operation section 8 calculates information 
used for the control section 4 to control the 
transmission power at a succeeding time 
based on an increasing rate X of the 
transmission power at a current point of time at 
a fine weather and on the actually measured 
C/N. The arithmetic operation is implemented 
by including each of conditions such as rainfall 
attenuation quantities Lu, Ld, deterioration in 
reception C/N, a propagation time and a 
frequency of a radio wave for both up-link and 
down-link. Thus, control information is 
generated with a small scale circuit and stable 
control of transmission power is attained. 
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mmui tmma) ^m^mm^) <\©7 v 
ommmij mmmt&iz&z-r-tiLt-rzmmiju 
agw»(3) t, 

K£SJig(3) ©m#£fli}WT*i£mS;tjiSlffli8$(4) t, 
(6) 

3C/N &£fl!(7) 

MC/N fc*>5&l$^©i£@<i;&©JJ??raf8£fttHTSii* 
Jffi5(8) t. 

8R£gS(8) a>5©i*i£««:*;©«!;*;$(l) £«»f 5 

(2) -Jfi»fKl> l8KD«Keaj^Mlc**-}-5^©«* 
©l&IWifcfeSIC/N lrEHU$tl5*TO^R8©1*n?£*t 

SUA. KR#8S(8) *t, KUfflC/H tKJS3aiS(10)^ 

e ©eauss* ©«f*$ a) £j*f earn^* a* u 
i«^fc^-r«s^T©^m«*©ia*$a) an-« 

7y yij >tnzmzmm&&(lu)miXLT»Z* 
©fcU KflfS«f«S(2) ft>Sg%!*A(l) .^<mr*r> 

£ffV>. £©ft£UfcC/K([C/N]*) tK^8IC/K i«t* 

b<*5^5ic*©^©ji««*©ia^5f£(D mm 

M:ttH2] fiStSCggStt) *t, C/K ©»£©ftfc>0 

N *ft*([C/N] 9 -[C/N])$K^>'J >*©KI81IE8C 
J; * © t UT, Z. ©C/N £fcfi td^^-r «Kmau£d 

d)&«£L Fj»Bf3fi«(Ru,Rd) «t*l,<&«J:9lS* 

©^a©2i««»©«**oo *iiipr*ct*tt«t 
u&flr*w i izettosaratfftt&st. 

[»#3t3] SK»65(8) *t. KC/W S&fcfitcttJST 
5 BRta«(Rd)*> 6HfcW»$©ttfc£lpfc L&2£fg« 
#©J&*Jfs(X')£li3£U tni:^IB©2im«/;©«* 
t*i^t<ft:<5i;5IC^©R5ltt©2IMS*©^ 

[$89I©#*fflfciKgH] 

[000 1] i 
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mx±ommm *&w\mm%jjmtt\zw 

®^CICK-r5fe©T»<5. 

[0 0 0 2] (fcg®m«>X^AK:MvCtt. -tOftfflt- 
SJTOc bflK>bff) *>6RM©»»K:«fc 

u*. rnii^x^Aict^T. @iifiH©5&fl:tv>5 

IS*tUTSn<5©T. WMSM^X^AW^JiT 
tt. KM«SIC»UTjfe«©»*M©«*^#i»Lfc^ 

[0 0 0 3] ^X^AOettttoMAfreii, & 

[0 0 0 4] «oT, ^^©MB&fc&^fcJ&IcK 

si*<»&i/Tv>*««©ji!i«y5©*it»L,T» tm%fr 

[0005] 

a? [t£*©ftffi&RE] «M«*«f9^C©8aeWtUT 

\t, 7y7 , »j>^©Km«sas««i-5t)©t?a&5 
tr-a >»^ttflfa*«8§A> 6ttiM^o^9 > ij 

>i'©KPBMS©»e©*€«'QTH<5©T» Ty*7V 
>2RTfyV>*) >^lf»©«#*«t>TV>**a#f 0 
SLoeAfi9©iC«>6^>»U >ir©#«5 tMl'l/7 

y^y >^©»m«eat*«)Tv»5. 
50 [ooo 6] c©*5a;-cj4e-3>®^u;fflicg^sgs 

[0 0 0 7] «JS*fDJgL©SJim#&fifai!St 

[0 0 0 8] £©«£, «aicfJSf*ffi^«A«88j6 

RV?tr>V ^H^©KS«SfiS«-'J>^»lc«D 
fl-lt. ffiMI;:»)8TS«*at|ft^ll£©fcfcraUfc&?T 

t' a ?5> <&itsr <5 z ttf&mzti o . 3>&< tt> 
[ooo9] tzzr. i5M.mmv&ft(m<D%fc& 

t)^gg^©^ft;ftSRaiU. -en*^©^j!|©iWB 
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[0 0 1 0] ftoT, #5593tt. JfcSM^&fcS+iSg 
'SOT y fcfctt*flBi««S£J[t«LTK8IS 

[0 0 11] 

[0 0 12] «MffOSUom^»Ctt, 7y 

7u >*-c<&fcB?««Rtw"»y >*©p*m««fc«fc 

St««ft©tt (Himi$0ftegtpi:l,T) t, flfSJfD 

[0 0 13] CCT, «S*fl3gl/Oe^«^ICOV»T 
»i. 7 y 70 >trRXfy* > 'J fcfc^5Fim«SS 

tf-feoitmztmrzz. 

[0 0 14] -5-ntt, *.T7y7V>* 

t\ttomtt}\z\m i fctfttrwRTiij ic(rJ-©»b<s« 
sear s r t*» SKmaffitiifs 5 o y lt 

&fttfcW«UTV>5^ »WS£«rt*$U>£€r7y:/ 
'J >^<D«&ftt^<»U>i'©fflife«:i:^*oTU 

n«. 7 y yy >^ic*^Km«Sftt^«»y 

\Z* tf* »m«gfii»iE&8H^tlC|&¥l,&-£ 

oit*fc*s^er».5 (H2(a) &m . 

[0 0 15] -C-Jir. COCtSfUfflUT, *SSWfc« 

«c. sews 3 3E§5i83(Dm*$(Hai-r*si®fli*e 

fPBlUt, £fc«a«WgH0ffl#£*rfi«|»«l&2'\2t 

mf ss^-shs*, M^ss5-csmu&^y7>r 
JH§#*«sifs8tw&6i, sag 6 ©a*** est 

zmmmmi}&MnTzm*mmtz&.nm so 
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«s 2 - jg*M i raom»eimwitffi*i--52ims* 
iE-rsjgsgiotsfs^.. ffaifttS2i:sn-r«ff 

*W**W3tl$fc*l**llfc*l,<&Sj;3fc, arte 
1 [0016] %! g*gg|fc i fcsggre& 

132(b) »3ffiSfc«i3T*fc#«*YafcfS5*a?R&© 

p : ^18) 7y ?v >i?vnmmm.ii<D&i£.\mm.\z 

fTtoftTV>$8^(IPC=0N:±HTjp?-£fcttffi) fctt. 
T&7 y 7'J >*0&fS«gfiLa£JitIETSJ: 5 Ic&ff 

[0 0 1 7] E0(c) ttKJB&gRiflfgffQgUOB 
H5"J 7>7;i^#©ft^m£#T*£fcfiSjKTC/N 
m&#MMM*nilW t©W«£jj?l/Ct50. j& 
m«#£tt«IU&V>«£(TPC=OFF : jftR) . C/N Ii7y 

yy >9KM?er>v >^w*optm«asttt>T^« 

«*. Sm«**Ja««K«»SnTH«««-(TPC=0N:* 

1 ^om as* feW^o-t-nt^b < *o rir> 

[0 0 1 83 4-, ftRraUEtf RT»*tU 7y^y> 

7y ^y>^®Km«saLa, ^>y>^©»s«s 

SMtt, 02(a) OWtl£J:0» 
Lo = Lu(R;Io) 00) (dB) -(1) 
Ld = Ld(R;fd) 00) CdB) -(2) 

[0019] £®t$®mfet&iwtfti?mmfB&i]a=Q) 

tC/N] =[C/N].-Lo-Ld+I -(3) 

tuz. ccr. [c/N],ttuff^T2i»«A^sqnaa 

[0 0 2 0] t)U2im«*W*t-tcD€««ffi(TPC=0H) 
- La + 1= 0 

turn* 

Ld = I -..(4) 
T*0> CO^ICttSmC/N li. 
[C/K]=[C/M](>- Ld -(5) 
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[0 0 2 1] ±£3(1) Rtf(4) <fc0i£mffi#Srepc9£ 
ttttffiTtt, 02(a) <DLu<D>f57tmmzLT, 
I = La(R;fa) -(6) 

[0022] {£t,t, mmh) <Oifyy\z\mt&^l t 
mzi \z-D\,*T*>mzcttfvg. £ft*m>f7yftt > 

&*X IZttftrTZ RfcDHTUfHT. 
R'=R(X;fu) -(7) 
tUT^6nfcJC(7) £3(2) , (5) JCttATSfc. 
[C/N]'=[C/N].- Ld 
=[C/N]o- Ld(R*=R(X;fu);fd)-(8) 

[0023] cosc(8) «. ^otzommi&jm x 

U$TBtt&IEVXKZ*><DtVX. -5-©i:*(DI Icftifc 
f SRMSfigR' £02(a) 077/'J >?©Lafc{£fctp 
UT*«>. #enfcR'lC«kDI^0(a) ©Ldfttttf>&Ld£ 
fffflUTSmc/N S«IST#5CtSai*UT*0, 21 

5. 

[0 0 2 4] LfrbfcatS, feU 2HIS2jfiat££»c 

La > I -(9) 
T*n«. ^©tSmSUT^S&J^&R'ttl^a) 
<0IflO^77«>6, &&©&m&«R«fcDfc*;*<, 
R>R' = R(X;fn) -(10) 
X&Q. 5*(8) ©«£[C/N]' (=[C/N]o- Ld(R'=R(I;f 
u);fd)) tt. BM5fiSS/jNa<M«(SrtlU:0Ld'b/h 
S<ftSOt, ^RHci»£Ofc[C/N] «fcDifiKfc-&. 
t0 0 2 6]ffioT, «£CC/N]'**§*tMC/N] 0 feitf 

[0026] ji(D»fp&«iojguT, m&[cm't>w%. 

[C/K] lr^L</S:^i5IC. ^&*tttflt£B=H?3fi& 
R(I:fu)#|fc|R©*ttfc^iXfr*«fc'5t;: 

3. 

[0 0 2 7] >j»fc. SftmAM^ La SUifc&^THS 



Ln < X ..-(11) 

tftD. Jt^UTHS^SSflaftt^lS©^^ RJ: 

R<R'=Ra;fu) -(12) 
T&D. ft£[C/N]'(=[C/N].- Ld(R'=R(I;fu);fd)) 
l±. &(K©i»l£[C/N] J;D®<ftoTVi501?. »£[C 
/N]'*t§8HJ[C/X] «tDfce<&tJT^5«^ICli, &© 

^«©2i^«*is^x ttS€E©^-n«t o t>*s < -rn 
[0028] c©sf^^«iosbT. ^Lxmmcw 

«E^ftR'=R(I;fu)^|R©|?SK«R lc5L<fc<5.fc 



sis 2 ©siM<g^«7j£ffif^ic*ft5-seicffiiwr 
[0029] % 2 ©^%wtc <fcssa*^& 

H©8Sfcfe. Sf2HgS*©«f^X &7y7')>>; 
©^«gao£Tgtt]EtTU5fe0tU ±Jg©2C 

(6) ££jrr 

[oo3o] ^i/Tc©<K£!6»jEHtn«^na±^e 

10 tf. t*©J;5«CiEKftt>^t^5*r«&Sfc^©^ 
©2HHS#£S»Pt-.5. 

[0 0 3 1] 5£(6) <ko, cttfc&sRma&R ICOH 

T02(a) ©^77i0^*T, 
Ra = Ra (X;fu ) —(13) 

[0 0 3 2] Sfc, 3(8) &^g-T5t, 
[C/N]# -[C/N] = Ld(R;fd) -a4) , 

ai^en*. -r&to-fe, c/n ©i»33i5tf>s©£fl;fitt, 
0 2 (c) oxmzK-r*: 5 > u o&m»&& 

20 Ldfc^UWiTTifcS^S, Cn*KM3fi«R \ZOHX 
JjttbX* 

Rd = Rd (Z;fd) -(15) 

timzns. kfiv. i «ig2(c) otm^v. 

Z=[C/N]o-[C/N] -(16) 

[0 0 3 3] -tl/c. Rai:Rdt&«:KbTil**it?Lft 
n«±©^*tjEUV»tV5 5i:t-C, ?UliWttfi 

[0 0 3 4] fip<>. -t©t*©2im«i*«-C}iiEK 7 

30 yy"v>90m$nnwAioffiE$:\sXKU.\<\z:t.\zii 

[0 0 3 5] Ru>Rdfc6tf X*i*#»Sf.5 (21© 
^©^^Ty^U^^CKPIMgaLaiD^fr 
V>) 3*lwRu<Rdfte« I^/hSia^*^-ci 

5. 

[0 0 3 6] J;,T, 

Ru>Rd ftStt, I&«4>-| 

(17) 

Rtt<Rd fcStf. X&iftfe-I 
40 t»57)W)X&\z&'j»xmfMlO®*.mi 

[0 0 3 7] t83Q*¥6m\ZS:51Sft[mii 

ccTt,jt(o tmvx, u\\z&-j<m&mitk 
[0038] z.<D®&'b : e<Dtz<Dmftum<mL< 

7yy"0>#OfmmSML\i<Dl$iE&LXHZ,t)<atV 
T, ±E©»2©^jfelc^lt5S(gC/H ©^ftft*^3 
(15mtf @ 2 (c) lc<k 0*»fcBm^flfRdA> 50 2 (a) 

$0 ic£v>T2»fci£m«7j©ja*#r w?m<o&$:mt 
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[0 0 3 9] jqj-5, 5£(6) OR iCRdfcftAbT. 
T = Lo(Rd:fa) -(18) 

[0040] z.nt&&<omgmij®xm ttfcftu 
[0041] §m> i > x' ttez<D\mg£iLt\zm.m 

LTV>.5^&-p. I< r £&■£© 

i>r ttew. isj*^-, 

(19) 

KT fc&tt, I£ift*J 
$*n«, &&«fcttft}£Ufc5$(6) I» 

[0 0 4 2] *r-?74Mr(D<m 

«€iBUTV^*t, «m«*«*JpX -tOfcOfcltSSH 
UfcW^K3ia£»^Sn5. C/N©jU£fiStf>6R; 

wss«t»2iM«*is^*©ji«£ffoTv>5fee£>, -en 

6©*^a{rfJJSHeK©Ri®*t4;i;T< -5. 
[0 0 4 3] £©J:3fcg£^tltmflMilc£:?<0 

»«©»^ictt^K*^»^si»^*^i;. 

7\ZA>-77 4 )V# 9 ttXhte^btZt, 03(a) 

0? S3t» ICfelrJTI?S26ffi©«*lc*^T^»ttJ8fcSU 
TV^t1-5t, a*©^S®HlCJ;D. ¥t$etoz\±& 

[0 0 4 4] -tCT, K*rfi58*>S©&»tiSf8fc^*n 
5KIIKHS-a©J«fFi:atSiUTO-/^X7w;^ 9 
f'«k 0 Tfcg«?i!£g 2 -ifitfJi l M©ffiBE£je®S!<fc 0 
t>jSV»££©fc)^&£^A5:7^)^y>y (£8:1$ 
\Z\*¥-*i&m £fr5CilC<kO, 03(b) fc^TJ:3 

[0045] 

[%)SM] RT©HMM©I!i^TW^©«fc5tcK^S 
filiK^iSIC^WfcifcM-rs fc© 
7y^J >y La = ku • R (ko= -£) 
^•>>U >^ Ld = kd • R (kd= -£) 

(0 0 4 6] jgl©*%gl©gia&gj| 
0 4 tt. 01 K5r LfcRffg? 8 J; o T^f?;* ftSSJ 1 

©*KW©^»M^Lfcfc©T> £©&itw-e»i, » 

J6iSl 0*^©2Ht«*©*^c*i te*fUT» 02(a) 
ic^-T 7 y y y > * ©K^«Sft^ttLu©Rm34KR Ic 
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*WS««ofc5'*>y >*©l?iW«gfift&Ld©|S|iS 
SSSR IC^f5«*Kdi©itKd/Ka ^Jt<5^ffffi8 1 

5«ff888 2t. C/N »»a57^6ffl*$n.5§ffiC/N 
*>S8#3S8 2 ©W*S«#l,T;P-y7^;^ 9 
AS«£g8 3 tT«rt*nTV»*. 

[0047] Mzz<D$mm<Dmft&siw+st. mm 

10 X = La = kuR .«(20) 
[C/N] =[C/N]<,- kdR -.(21) 

T^sn, iO^Ufcjo<^^>u>^©RSMSfc*tt© 

[0 0 4 8] COCtH. jg(t**SnT 
tr>*£€©7y:/y >^©^M®*^. 
R'=X/ka ...(22) 

3(21) ©£H©R ICR'£ttAUT§ec/N 

a? *. rafts, 

[C/N]'=[C/N]o- kdR' 
=[C/N]o- kdX/ku -(23) 
[0 0 4 9] cnW04IC^U&8itga58^©S»|§8 
lt«»6P8 2tT#^6nSfe©Tftt). C©«3£L 
&[C/N]'&, ±E©St(3) ItiSbfcC/N &Jf&7^&ffl 
*$n«.*IS©§©[C/N]=[C/N]o-La-Ld+Ii©||^Ji, 
*. 

(8££ C/fl) - C/N) 
=K/N]' -[C/H] 
30 =[C/W.-kdXAa-([C/H]o-kuR-UR+X) 
= (kuR-D + (kd/ku) (kuR-D 
=(kaR-X)a+kdAa) —(24) 
[0 0 5 0] t£oT, 

CJfi£C/W - (^SIC/ND >o-, 
©£*» X <kuR 

ais - @m cm <o -(25) 

©££. I >knR -I 

tfes. bps. at£ c/w > (^w cm <otz\z 
». -e©t^©2imfli*ja^i »tTK7y^y >^© 

40 KM«gSlu£ffi«L/TV^fe©tr-5a;(20)©kuR i 
0*3 <. ^fcUTfeO. (If£ C/10 < (#£» C/N) 

[0 0 51] «,T. 

(ii^VH ) - ^8C/R ) >0- ] 

©t€. X £fB* 
(fl^C/H ) - ) <0 -(26) 

©i^. I 

tt>5Man&fr5yc«»© («i^c/n ) - maw ) *t 

50 fc*. 
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tO 0 5 2] %2©*%l%©g3ggll 
B5tt, HlC^UfcJtSt858KJcoTllfTSn5m2 

SB1 0*>6©2Htma©8*$x fcMUT. 02(a) 
IC^r7yyy>*©fcM«8fi#f&u©fcj|j3^ IC 
ar*«£Ka©£&l/Ko£#ttSSIff&8 4 1, 
©[C/N]o^6C/H }ft#»7A^tfl*Sn5S^C/N 
Sr5MffS8 5t. C©«^B8 5©ai*lry'»iJ 

>ir<o&m&&&&mA<Dmi®m ic*f-r*«sid© 

8 6 OffiA^S**T;i— 77 W JW 9 K^SiiJJSg 
8 7 fcT«ltJ&&tt*a>*. 

10 0 5 3] £©Jg2©#5159!©«S-fctt. SU©#$2 

Ru' = I/ku -(27) 

[0 0 54] S©C/M '*Oi*»»J>*j8»6©l* 
HUStfttt. 

[WQ-tC/HJi- kdR -(28) 
ifiV»T. R Kr>V>T#< t, 
Rd'=Z/kd -(29) 
tftOv Jintt*fflS8 6T#>L6n*. cnttH2 
(c) iZttVtcftim&ZTFbT^Z. 
[0 0 5 5] CCT, 
Z=tC/H]»-[C/N] 

= kuR+ kdR- I -(30) 

Rd* =lAd • (kuR+kdR —I ) -(3D 
tfc*. JintRu* ££Jfc8rf$£. 
Ra'-Rd* =I/ku-lAd • OcoR+kdR —I ) 
=a-koR)/kn+ (I-kuR)/kd 
=a-koR) (1/ku+lAd) -(32) tttZ. 

(0 0 5 6] cti£t), 

Ra'-Rd '>0©tfr, I>kuR-i 

-(33) 

Ru' -Rd *<0©i:£. I<kuR -I 

[0 0 5 7] EPS, Ru* -Rd ^OOt^rlCttSI©** 
«*^jg^. igfc, Ru' -Rd '<0©i#l;:te2§©ffi7J 

[0 0 5 8] ftoT, «J¥8§8 7©fftfj Ru' -Rd ' IC<k 
0. 

Rif>Rd'©£S, I£S£-i 

-(34) 

RB , <Rd'©t#, I<«tfc J 
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S«ff-T5«»g8 8 1. £©S#g8 8©{fl*lcttKo 
Ad £8ffr$*gg8 9i, SKBlO^eoSBfllA 

©«*$i ^e^ff8S8 9©m*$iaffi-<5«ifiig9 o 

[0 0 6 0] COglfifltt. ±83©^2©*^lcfe^ 
*Rd* *©l#©j£&*2H***I ^jrridi: 

[0 0 6 1] SIS, y7>U>^©KM3fift*«Rd '©£ 

T = kuRd' -(35) 
= kutt/kd • (kuR+kdR -I)) -(36) 
•CfcS. C©£(36)& ±ga^&ko/kd-Z T^Stl* 
fc©T. «J?$8 8 t*»S8 9iT£&T£r. Ctlt 
*IK©2l«i6Al i£it«UT, 
I-r =1 -ka/kd • (kuR+kdR -D 
=a-kttR)+ka/kd • (I-kuR) 
it? =tt-kttR)(l+ku/kd) -(37) *e»«»6. 
I-r >0 ©£€N I > knR-j 

-(38) 

I - T <0 ©i£, I< kttR- 1 

[0062] -r&bs, i-r >o©t*fcfisim« 
iSiic x - r <o<o£&z\mm* 

[0 0 6 3] ftoT, 

i > r ©t#» i e«5 
i< r ©t*, i sj&jc-J 
mm 4 £*f urfr «fc 

[0 0 6 4] )\r-~J-74K,*V>mm 

[0 0 6 5] (!) &W&m<0i&imgM7<)Vf 
)V- 7*7w-;i^©£t>fl&mfcS3SWtUT, Emc^T 

[oo6 6] zo7j)v*<DfimMmz, i &m&& 

tVX sio(f) / f t^Sfct^ff, H8IC^TJ:5 
fc. ¥^£IR5IRII»a*S^(=ftt«»:ao- a,-i 

©«^-, >rw-77-f ;^|±HK© h^^x/x-D-^Mx 

>f -7^^7^ WrtfK, BfS©/5»R**tt&^-r 
50 [0 0 6 7] (Ii)^±«»ffl©fi«aiiffl7^;^ 
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[05] ^2©*%^©-iaSM£^-r0T*.5. 

[06] msozmo-m&mm-mxbz. 

[07] D- . . 7Y^©^6<(!l^Ufc0T* 
10 5. 

[08] a- ♦ nx - 7w;^©te©H«i«^uAca 
[09] d— ./xx • y^o^n^zm^mm^v 

fc0T<fe*. 

(0103 u- • ;\x . 74)Womz&<D$mW&fa 
1/&0-C**. 
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1 mm 

2 flHWIW 
20 3 

4 gBttftmrai 

5 Mfl-gg 

6 ftlW 
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10 mm 
n-m\m-x\tmmm-r. 
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